Introduction

I
nternal jugular vein thrombosis is a rare critical cardiovascular emergency, which can lead to stroke and pulmonary embolism, causing catastrophic clinical outcomes. In 2010, Gbaguidi et al. [1] reported that internal jugular vein thrombosis was present in only 1.5% of patients diagnosed with thrombosis. The rate of complications of internal jugular vein thrombosis was up to 58.6%, including 10.3% for pulmonary embolism, 41.4% for postthrombotic syndrome, and 6.9% for hemorrhage related to anticoagulant therapy. The mechanism of this condition is precipitated by Virchow's triad: endothelial damage, local blood flow alternation, and hypercoagulability [2] . The etiologies of internal jugular vein thrombosis have been reported; these include primary venous thrombosis and central venous catheter insertion. However, only a few studies have investigated rare conditions, especially Lemierre's syndrome and carcinoma.
Lemierre's syndrome is an uncommon condition characterized by thrombophlebitis of the internal jugular vein due to head-and-neck infection and septic metastatic infection. 
Case report
A 46-year-old woman presented with left neck soreness and swelling for 3 weeks. She had no medical history of central venous catheter insertion, traumatic injury, or ischemic disease. Initially, dry cough with fever (up to 38.3°C-38.5°C) for 1 day was noted and controlled with acetaminophen. The left neck mass was associated with local soreness with progression to the left arm and hand swelling, without accompanying sore throat or redness of the overlying skin. The patient reported no progressive fever, dyspnea, or dysphagia. Other symptoms, including body weight loss, night sweats (B symptoms), hemorrhagic tendency/abnormality, skin rash, or arthritis, were not found. On admission, her temperature was 37.1°C; blood pressure, 118/77 mmHg; heart rate, 112 beats/ min; and body mass index, 31.75 kg/m 2 . On physical examination, a palpable, soft, fixed mass approximately 5 cm 2 in size on the left neck was noted, with local swelling and tenderness. There was no local lesion in the nasal cavity, oral cavity, or oropharynx. Fibroscopy revealed bilateral movable vocoid cords with a patent airway. Chest X-ray revealed no significant foreign body, widening mediastinum, pneumonia patch, or pulmonary nodule [ Figure 1a ]. Neck ultrasonography showed occlusion with hyperechogenic thrombosis at the left internal and external jugular veins [ Figure 1b ]. Chest computed tomography (CT) revealed thrombosis formation at the left internal and external jugular veins, extending to the left brachiocephalic, subclavian, and axillary veins [ Figure 1c and d]. There was no local fat stranding or deep neck or mediastinal abscess on CT. Such thrombosis formation may lead to pulmonary embolism. Cardiac ultrasonography was performed, which revealed no significant left atrial dilation, aortic root dilation, valvular lesion, abnormal heart motion, or pulmonary embolism [ Figure 2 ].
Laboratory analysis showed borderline leukocytosis (white blood cell count: 9350/μL and normal range: 3500-11000/μL) and an elevated C-reactive protein level (4.47 mg/dL, normal value: <0.33/μL). Hypercoagulopathy analysis showed no significant abnormal findings, including those for protein C/S and antithrombin III. The FDP-D-dimer level was elevated at up to 5272.09 ng/mL (normal range: 0-200 ng/mL). Autoimmune vasculitis was ruled out owing to a normal autoimmune profile, including rheumatoid factor, antinuclear antibody, C3, and C4. The levels of the biomarkers of antiphospholipid syndrome, such as anticardiolipin-IgM/IgG and B2-glycoprotein 1 IgG, were within the normal range.
Contrast-enhanced abdominal CT revealed heterogeneous gastric wall thickening, measuring approximately 9.0 cm × 5.0 cm × 3.6 cm and localizing at the gastric body and antrum, with multiple metastatic nodes in the gastrohepatic ligament, hepatoduodenal ligament, and celiac trunk. There were also multiple metastatic lymph nodes in the para-aortic space and para-cava space. The pulmonary trunk was patent on chest CT [ Figure 3a -c]. Panendoscopy showed a large ulcerative Borrmann type III tumor at the antrum, and local biopsies were then performed [ Figure 3d and e]. Pathological examination showed signet-ring cell adenocarcinoma. Immunohistochemical profiling revealed positive findings for CK and CDX-2 and negative findings for HER2/neu. Technetium-99m-methyl diphosphonate entire-body bone scan revealed some faint hot spots in the bilateral rib cages and L4-5 spines, which were compatible with degenerative change without significant evidence of bone metastasis [ Figure 3f ]. Enoxaparin was used to prevent progression and complications. A surgical intervention was arranged after controlling internal jugular vein thrombosis. Thereafter, she was followed up at the outpatient department, with prescription of edoxaban.
Discussion
Internal jugular vein thrombosis is a rare disease with several etiologies, such as intravenous drug abuse, prolonged placement of central venous catheters, trauma, autoimmune vasculitis, malignancy, or deep head-and-neck infections. Detailed history taking can collect information early to rule out intravenous drug abuse, placement of central venous catheters, or trauma. Malignancy-induced thrombophlebitis migrans, also called Trousseau's syndrome, may present with typical symptoms, such as painful swelling, local heat, and other cardiac symptoms in severe cases with pulmonary embolism [4] . In Trousseau's syndrome, fever is rarely reported. In our patient, local inflammation due to thrombophlebitis, initially inducing fever, was suspected. Infection-induced thrombophlebitis of the internal jugular vein, which is known as Lemierre's syndrome, often progresses to sepsis with severe infection signs [5] , including pharyngitis, pus formation in the throat, dysphagia, and mediastinitis. The infection symptoms and signs are important to distinguish between the two syndromes. In Lemierre's syndrome, the high spiking fever with sepsis pattern is commonly reported in previous studies. Without timely administration of antibiotic agents, the progression can be rapid and beyond control. Our patient initially had infection signs associated with progression of internal jugular vein thrombosis, mimicking Lemierre's syndrome. Although infection was initially suspected, the fever was controlled with acetaminophen; it only lasted for 1 day, which is not compatible to Lemierre's syndrome. In addition, the presence of autoimmune vasculitis was assessed, including antiphospholipid syndrome, systemic lupus erythematosus, rheumatic fever, and Behcet's disease, and the clinical symptoms and laboratory data were not compatible.
Trousseau's syndrome presenting as internal jugular vein thrombosis is a rare but dangerous condition. Severe cardiovascular events, such as stroke and pulmonary embolism, may occur. Early diagnosis and timely intervention are then very important. Several mechanisms involved in Trousseau's syndrome were reported to explain the formation of thrombosis in patients with malignancies, including secretion of carcinoma mucins, release of tissue factors, expression of oncogenes, and presence of tumor-inducing hypoxic conditions [6] . The presence of hypoxic conditions and expression of oncogenes increases the production of procoagulation factors, including tissue factors, plasminogen activator inhibitor-1, and pro-inflammatory cytokines, thus activating adhesion molecules in the endothelial cells and platelets [7] . Carcinoma mucins are large groups of glycosylated proteins released from a carcinoma as ligands for selectins [8] [9] [10] . Mucins in the bloodstream activate leukocytes through L-selectin ligation, interacting with P-selectin in the endothelial cells and platelets. Finally, the cascade leads to the formation of platelet-rich microthrombi with fibrin deposition. Malignancy induces expression of tissue factors through activation of oncogenes, such as K-Ras, epidermal growth factor receptor, and MET and inactivated tumor suppressive genes, including p53 and PTEN [11] . High serum levels of tissue factors result in platelet aggregation and fibrin deposition through the trigger activity of factor VII to promote the activation of the coagulation pathway [ Figure 4 ] [12] . According to the study by Blom et al. [13] , the risk for vein thrombosis is the highest in hematological malignancies (adjusted odds ratio: 28; 95% confidence interval [CI]: 4.0-199.7), followed by lung cancer (adjusted odds ratio: 22.2; 95% CI: 3.6-136.1) and gastrointestinal cancer (adjusted odds ratio: 20.3; 95% CI: 4.9-83.0). Gastric cancer inducing Trousseau's syndrome is rarely reported. The risk of inducing Trousseau's syndrome is higher in advance-stage gastric cancer than in early-stage gastric cancer [14] [15] [16] . The presentations of gastric cancer-induced thromboembolism were commonly observed in acute cerebrovascular ischemic events. In the studies by Ohashi et al. [17] and Ukai et al. [18] , gastric cancer-induced stroke was found in patients with a hypercoagulable state. This hypercoagulable state increased the risk of thrombosis formation by activating the coagulation pathway. The D-dimer test is a useful test indicating hemostasis and fibrinolysis activation, with a sensitivity of up to 86.4% for physicians to rule out thromboembolic events [19] . According to the study by Park et al. [20] , D-dimer is also a predictive marker for thromboembolic events in patients with advanced gastric cancer receiving chemotherapy. At the initial diagnosis of malignancy, the risk for vein thrombosis is higher, especially in the first 3 months (adjusted odds ratio: 53.5; 95% CI: 8.6-334.3). In the study by Caine et al. [21] , cancer therapy often included hormonal therapy, chemotherapy, and placement of central venous catheters, which are significantly associated with the hypercoagulable state and increase the risk of thrombosis formation [22] . In patients with advanced gastric cancer, close follow-up or monitoring of venous thromboembolism is necessary, including performance of the serial D-dimer test. In addition, anticoagulant agents for venous thromboembolism during treatment are helpful [23] .
Lemierre's syndrome is characterized by sepsis with septic emboli and thrombophlebitis of the internal jugular vein after oropharyngeal infection. Laboratory analysis usually showed abnormal infection parameters [24] . Imaging showed thrombosis of the internal jugular vein. Fusobacterium necrophorum is the most common pathogen involved in Lemierre's syndrome, and the infection may considerably progress owing to invasion to the parapharyngeal space [25] . The released bacterial toxins promote the secretion of pro-inflammatory cytokines through the activation of immune cells, leading to platelet aggregation and diffuse intravascular coagulation. Disseminated intravascular coagulation accounts for 3%-9% of all cases [26] [27] [28] . Thromboembolic events may occur from the internal jugular vein and inferiorly extend into the subclavian vein or superiorly extend into the cavernous sinuses, leading to meningitis [29, 30] . In our patient, the initial presentations were more suggestive of Lemierre's syndrome, including fever, respiratory symptoms, elevated infection parameters, and abnormal imaging findings. Procalcitonin treatment was arranged owing to the presence of borderline leukocytosis and elevated C-reactive protein levels and revealed negative for infection. Finally, blood culture revealed negative findings for excluding Lemierre's syndrome. In Trousseau's syndrome, timely treatment and prevention of thromboembolic events are important to reduce the mortality and morbidity rates. Unfractionated heparin, a complex of glycosaminoglycans, has potential beneficial effects in Trousseau's syndrome owing to its variety of biological activities, including blockage of the binding of L-and P-selectins, activation of heparin cofactor II and protein C inhibitor, and neutralization of cytokines and chemokines [31] [32] [33] . Low-molecular-weight heparins (LMWHs), a selective factor Xa inhibitor agent with rare heparin-induced complications, have become another treatment option for Trousseau's syndrome. In 2014, Akl et al. [34] conducted a meta-analysis of randomized controlled trials and revealed that their LMWH group had a lower mortality rate after 3 months of treatment (relative risk: 0.71; 95% CI: 0.52-0.98). However, in Trousseau's syndrome, further studies are necessary to confirm the results.
Conclusion
We highlighted the clinical features and differential diagnosis of internal jugular vein thrombosis. In unexplained thrombotic events, physicians must consider Trousseau's syndrome and Lemierre's syndrome because local infection and malignancy could induce thromboembolic events through different mechanisms. Timely administration of anticoagulant agents for prevention and treatment in high-risk patients may improve their clinical outcomes.
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